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Abstract 
 
The curriculum provided is to prepare teachers to use flipped classroom in the 
mathematics setting. The materials also provide the type of best practices for remote 
instruction that teachers referred to during the COVID-19 shutdown of schools.  The 
curriculum covers a mini unit on factoring in an Algebra 1 classroom with materials that 
support the flipped classroom or remote instruction. 
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Introduction 
The flipped classroom is a way for teachers to educate from home and at school. 
Instead of the traditional style of teaching in class followed by independent practice at 
home, the model is switched. This instructional design also proved valuable when remote 
instruction was required with the shutdown of schools because of the COVID-19 health 
crisis.  Using flipped classroom familiarizes the students with learning at home instead of 
the traditional teacher instruction at the school. During the COVID 19 health crisis, teachers 
looked for guidance in how to teach remotely from home as some teachers have never 
attempted this style of learning before. It is important to point out that this model can be 
adapted in order to 100% teach remotely from home since a flipped classroom partially 
takes place in the classroom. Instead of in class participation, the teacher may choose how 
to interact with the students from home during that part of the teaching.  
The purpose of this curriculum project is to provide teachers with an exemplar to 
use with the flipped classroom design or to teach factoring in Algebra 1 remotely. The 
materials provided are designed for the flipped classroom but can be easily modified to use 
in a remote instructional setting.  
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Literature Review 
Data on online learning 
 In today’s society, technology is available at both school and home for most students 
in both primary and secondary schools. School districts across the country are becoming 
one-one-one, meaning students are provided with some sort of tablet or laptop for their 
own use until they leave that particular building (elementary, middle and high schools). In 
a recent study in Iowa, researchers found that on average 89% of teachers said that 44-
51% of their students use technology to engage in collaborative learning and critical 
thinking skills (Margolin, Pan & Yan, 2019). Margolin et al. (2019) state that 22–27% of 
teachers asked students at least monthly to engage in a minimum of two different uses of 
technology for communication and creativity. Learning was becoming more and more 
virtual, then the pandemic of Spring 2020 occurred and all teachers began to incorporate 
technology into their instruction.  Clinkscales (2002) presented that Computer Assisted 
Instruction (CAI) (instruction that is given only by a computer using a specific software, 
along with computer-based instruction) is a way to teach students just as successfully as 
teaching them with the traditional approach. Both teaching approaches allow students to 
learn productively and have positive features (Margolin, Pan & Yan, 2019).  
Although it has been shown that in the mathematics classrooms teachers are less 
likely to ask students to use technology, with the exception of graphing calculators, which 
are used broadly across the secondary level (Margolin, Pan & Yan, 2019).  “Recent studies 
strongly support the use of CAI as effective in teaching mathematics” (Bassoppo-Mayo, 
2010, p. 80). Not only are students being exposed to a different style of learning, they are 
also becoming more responsible for their own learning. With that responsibility they are 
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learning skills needed for the future and understanding the concepts of time management. 
Temba Bassoppo-Mayo (2010) explored the effectiveness of CAI in mathematics 
classrooms to see if this type of instruction would be just as useful as traditional 
instruction. It was found that students’ knowledge of specific mathematics content and 
attitude towards mathematics improved. “Overall students gained content knowledge and 
skills for factoring and solving problems on radical expressions and exponents” (Bassoppo-
Mayo, 2010, p. 87).  
We can see clearly that in the educational field, some type of virtual or online is 
becoming required for students to learn and use (Aznar-Diaz, Hinojo-Lucena, Caceres-
Reche & Romero-Rodriguez, 2020). With schools closing across the country during the 
COVID-19 health crisis, teachers looked for support to adapt their instruction to online 
learning, and the teaching style of a flipped classroom provided that support.  
The Flipped Classroom 
The concept of “flipped learning” came from Jon Bergman, Aaron Sams and Salman 
Khan (founder of KhanAcademy) during the early 2000’s but the general idea goes back 
even further.  The idea consists of teachers recording their lessons, making any annotations 
for their students to support learning at home so classroom time can be used to problem 
solve and engage in collaborative discussions (Tucker, 2012). “Flipped classroom teachers 
almost universally agree that it’s not the instructional videos on their own, but how they 
are integrated into an overall approach, that makes the difference” (Tucker, 2012, p. 82). 
Some videos use interactive programs that allow students to answer questions along the 
way so that teachers can monitor their learning from home. Some allow teachers to 
observe how their students interact with the video lessons and plan the following 
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classroom learning activities. The work can be designed specifically for the students 
learning needs and make sure that they address the learning profiles for the classroom. For 
example, videos, can be paused and sections can be reviewed as many times as needed for a 
concept to be understood. This allows learning to be more individualized for students as 
some may need to move faster through the videos than others. Video flexibility is just one 
of the benefits of the flipped classroom.  
Other benefits include students having the chance to stay up to date with current 
learning if they, or their teacher, is absent, which can challenge students to accept more 
responsibility for their own learning.  “The flipped classroom is regarded as a potential and 
extraordinary learning method that engages students in applying their learning knowledge 
and conducting higher order thinking, rather than receiving direct teacher instruction” 
(Hwang & Lai, 2016, p. 127). Another is the discussion opportunities that can occur in the 
classroom. Preparation for class through participating in video instruction means students 
enter class with opportunities to acquire information needed to create “a propitious space 
for resolving doubts through discussions and cooperative work” (Aznar-Diaz, Hinojo-
Lucena, Caceres-Reche & Romero-Rodriguez, 2020, p. 4). Due to students’ learning being 
conducted at home, the opportunity to develop a sense of curiosity can lead to more of a 
“peer to peer dialogue” (Aznar-Diaz et al., 2020, p. 11).  Instead of having the teacher lead 
the discussion, the students have the chance to address their concerns or uncertainties in 
the following class. This also provides teachers with the opportunity to work with more 
students on a one to one basis (Tucker, 2020). This flexibility allows the teacher to find 
what works best with their students (Hwang & Lai, 2016). Some teachers have found that 
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they can allow their students to have a self-regulated unit while other classrooms may need 
more of a structure.  
Flipped Classroom Curriculum 
Factoring in Algebra I 
Factoring is a skill in mathematics that “plays a significant role in the mathematics 
curriculum from middle school onwards” (Suzuki, 2011, p. 120). The process of Factoring 
was defined by Charles Davies back in 1850 in his Elements of Algebra text as breaking 
down any polynomial into two (or more) factors that when multiplied together form the 
new polynomial (Davies, 1850). Before being able to factor, one should first understand 
where a polynomial is derived from. A polynomial in the standard form 𝑎𝑥2 + 𝑏𝑥 + 𝑐 
represents a parabola provided its factors are two linear functions. Given 𝑓(𝑥) = 𝑔(𝑥) ∙
ℎ(𝑥), 𝑔(𝑥) 𝑎𝑛𝑑 ℎ(𝑥) are the factors of 𝑓(𝑥). It can be shown using the function’s graphs and 
points how a new polynomial is formed when they are multiplied together (Swartz, 2016). 
Once students have grasped this concept, one can teach how factoring is the undoing of 
“FOIL” (first, outer, inner, last of multiplying two binomials).  Learning algebra gives 
students the opportunity to learn new problem solving skills, “it requires them to reason 
abstractly, learn a “new” language of mathematical symbols and vocabulary and 
understand mathematical structures such as equations, function and equality” (Swartz, 
2016, part 1). Figure 1 displays an image created by the author to visualize this concept. 
Following, the lessons designed for a 50 minute classroom structure are provided.  
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Figure 1: Visual Representation of the Factoring Concept 
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Curriculum Outline 
 
 
Lesson 1 
In class:  
 Review Activity – What is a greatest 
common factor? (lesson 1) 
 Practice Activity with small groups 
Homework: 
 Watch video on Lesson 2  
https://youtu.be/6aDaVvuqym4 
 
 Take notes 
Lesson 2  
In class:  
 Review Activity - quizzizz 
 Notes Activity  
1. Practice work for lesson 2 
2. Homework from night before 
and take notes 
Homework: 
 Watch video on Lesson 3 
https://youtu.be/QmmRxt1LpvI 
 Take notes 
Finish any other classwork not completed 
Lesson 3 
In class:  
 Notes Activity  
1. Practice work for lesson 3 
2. Homework from night before 
and take notes 
 Miniquiz on lessons 1 & 2 
Homework: 
 Watch video on Lesson 4 
https://youtu.be/M_nyG-v_fB8 
 Take notes 
Finish any other classwork not completed 
Lesson 4 
In class:  
 Review Activity  
 Notes Activity  
1. Practice work for lesson 4 
2. Homework from night before 
and take notes 
Homework: 
 Watch video on Lesson 5 
https://youtu.be/2duPaaffZho 
 Take notes 
Finish any other classwork not completed 
Lesson 5 
In class:  
 Notes Activity  
1. Practice work for lesson 5 
2. Homework from night before 
and take notes 
Homework: 
Finish any other classwork not completed and 
review sheet 
Complete Quizizz review for assessment 
Lesson 6  
In class: 
 Review 
 Assessment on Lesson 2-5 
Homework: 
 None 
Factoring in Algebra through a Flipped Classroom  11 
 
Lesson 1 
Topic/Goal: 
Finding the Greatest Common Factor 
Learning Objective: NYS Mathematics Learning Standard: 
Students will be able to … 
• Determine the greatest common factor between 
two to three integers 
• Determine the greatest common factor between 
two to three terms containing integers and 
variables 
 
A-SSE.A.2 - Interpret the structure of 
expressions 
2. Recognize and use the 
structure of an expression to 
identify ways to rewrite it 
 
Design: 
• Students will first come in to the classroom and read the directions and learning objectives on 
the board 
• The teacher will lead the class through the review activity (notes for the day) and make sure 
to point out that the students should already know this information from previous math 
courses. The lesson covers Greatest Common Factor, students must determine the GCF for 
each example and review how that is found. The teacher will gradually releasee their role of 
responsibility in the notes and allow them to try an example on their own so they know 
whether they can move on to the practice or that they should provide another teacher led 
example. If there are no further questions then the teacher will move on, 
• Once the students are ready for more independent practice, the teacher will allow them to 
choose if they want to work independently or with one partner (no more than 2). The teacher 
will float throughout the room to make sure the students are working properly and 
productively, answering any questions that may arise. 
• Once students begin to finish up the teacher will then make sure to review the answers with 
the students as a whole class making sure to tie up any loose ends. 
• Lastly students will go on to answer a few closure questions in their online classroom about 
how the lesson went. 
Assessment: 
• Students will fill out a questionnaire on their schoology (can use any sort of online classroom 
forum) to explain how they felt about the lesson and how much they recalled from this 
review activity. The teacher can use this information  
Materials: 
• Notes and practice sheet 
• Graphing calculator (preferred, any calculator will work for this lesson) 
• Writing utensil, highlighter 
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Day 1 Review 
 
 
 
 
For the following examples find the following factors for each pair of INTEGERS, then 
determine the great common factor for each pair. 
 
 
 
 
 
 
 
 
 
 
For the following examples find the following factors for each pair of VARIABLES, then 
determine the great common factor for each pair. 
 
 
 
 
 
 
 
 
Now try to put them together! 
 
GREATEST COMMON FACTOR 
24 
36 
42 
56 
 
𝑥4 
𝑥6 
𝑦8 
𝑦2 
12𝑥 
15𝑥2 
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Day 1 Practice 
 
 
          50 
1.) 39, 6 2.) 24, 28 
3.) 40, 10 4.) 39𝑣, 30𝑢𝑣 
5.) 35𝑛2𝑚, 21𝑚2𝑛  6.) 30𝑦3, 20𝑦2 
7.) 54, 45 8.) 25, 55 
9.) 68, 34 10.) 54, 27 
11.) 55, 75 12.) 66𝑦𝑥, 30𝑥2𝑦 
13.) 60𝑦, 56𝑥2 14.) 80𝑥3, 30𝑦𝑥2 
15.) 18𝑦2, 54𝑦2 16.) 80𝑥3, 20𝑦𝑥2 
     GREATEST COMMON FACTOR 
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Lesson 2 
Topic/Goal: 
Multiplying Binomials and Multiplying Special Cases 
Learning Objective: NYS Mathematics Learning Standard: 
Students will be able to … 
• Multiply binomials and binomials by trinomials 
yielding a new polynomial 
• Identify patterns when multiplying conjugate 
binomials 
A-SSE.A.2 - Interpret the structure of 
expressions 
2. Recognize and use the structure of 
an expression to identify ways to 
rewrite it 
 
Design: 
• This is the first day of the official flipped learning outside of the classroom. Students will watch the 
video notes at home before coming into class. The video covers notes for lesson 2. Lesson 2 is 
multiplying binomials and multiplying special cases. Throughout the video the teacher will make 
note of any important details by annotating along the side. The video will fill in the notes and the 
students are expected to do the same while watching.  
• Before coming into class, the students must make any notes or questions they have in order to 
facilitate a peer to teacher discussion.  
• When the students walk into the classroom there will be directions on the board to log on to the 
Quizizz (online activity review) to review from the previous days lesson. The students will receive 
immediate feedback and can return to this at any point for reference. 
• Once the students are finished they will be directed to do one of two things: will work on the 
practice sheet provided after the video notes or watch the video notes from the night before if 
they did not do so (this will put them behind and they have to learn time management in order to 
stay up to date). The practice activity is set up as a stations activity where the students will travel 
to each station in order to complete the work. They can either work independently or with one 
partner of their choosing. If a student is absent the practice sheets will be provided for them. 
Assessment: 
Teacher is to observe the students working on the worksheet, there is no formal assessment for this 
lesson. 
Materials: 
• Laptop 
• Notes and practice sheet 
• Graphing calculator (preferred, any calculator will work for this lesson) 
• Writing utensil, highlighter 
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Quizizz activity via https://quizizz.com/admin/quiz/5e29bb4e815ab7001cfc755a/greatest-common-
factor 
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Day 2 Video Notes 
Multiplying Binomials and Multiplying Special Cases 
Learning Targets:   
I can multiply two binomials. 
I can multiply a binomial by a trinomial. 
I can find the square of a binomial. 
I can find the product of a sum and difference of binomials. 
Multiplying Binomials  
Binomial – a polynomial with two terms  
 Ex.  3𝑥 + 6 ,  4𝑦2 + 2 ,  𝑎 − 5 
 
Recall:  Distribute to simplify the following expressions 
Ex 1.  2𝑥(3𝑥 + 6) 
 
 
Ex 2.  −5𝑦(4𝑦2 − 2) 
 
 
Ex 3.  𝑥(𝑥 − 3) 
 
 
Ex 4.  𝑦(4 − 2𝑦3) 
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Multiplying Two Binomials  
Use the Distributive Property! 
1.  Multiply the first term by each of the terms of the second binomial.  
2.  Multiply the second term by each of the terms of the second 
binomial.  
3.  Combine like terms and put in standard form.   
  
     (𝑥 + 2)(𝑥 + 5) 
 
 
 
Simplify the following expressions:  
1.  )3)(9( +− xx   2.  )10)(8( −− nn    3. )9)(95( −+ aa
  
 
 
 
 
 
 
4.  )1)(12( +− yy   5.  2)( ba +     6.  2)7( −x   
     
 
 
 
 
 
 
7.  2)43( +x     8.  2)3( yx −     9.  2)8( n−  
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Multiplying a Binomial and a Trinomial 
• Use the Distributive Property!  
Ex 1.  (𝑥 + 2)(𝑥2 + 2𝑥 + 5) 
 
 
 
Ex 2.  (2𝑥 + 4)(2𝑥2 − 3𝑥 + 1) 
 
 
 
Ex 3.  (2𝑥 − 7)(3𝑥2 + 𝑥 − 5) 
 
 
 
 
Ex 4.  (4𝑥2 − 3𝑥 − 6)(𝑥2 + 7) 
 
 
 
 
Ex 5.  (𝑏2 − 2𝑏 − 6)(4𝑏 + 3) 
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The Product of the Sum and Difference 
** LOOK for a pattern!!!  
Ex A.  (𝑥 − 2)(𝑥 + 2) 
 
 
 
Ex B.  (2 + 𝑦)(2 − 𝑦) 
 
 
 
Ex C.  (𝑎 + 𝑏)(𝑎 − 𝑏) 
 
 
 
 
Ex D.  (3𝑥 − 1)(3𝑥 + 1) 
 
 
 
 
Ex E.  (2𝑏 − 3)(2𝑏 + 3) 
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Day 2 Practice 
STATION 1: Common Core Questions  
1.  Fred is given a rectangular piece of paper.  If the length of Fred's piece of paper 
is represented by  and the width is represented by , then the paper has a 
total area represented by 
1) 
 
2) 
 
3) 
 
4) 
 
 
2.  Express the product of  and  in standard form. 
 
 
3.  Four expressions are shown below. 
 I  
 II  
 III  
 IV  
The expression  is equivalent to 
1) I and II, only 
2) II and IV, only 
3) I, II, and IV 
4) II, III, and IV 
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-------------- 
 
12.   
Express the product (2x - 1)(3x + 4) as a trinomial: 
1.   5x2 + 9x - 4 
2.   5x - 4 
3.   6x2 - 5x - 4 
4.   6x2 + 5x - 4 
-------------- 
 
14.   
The expression (x - 4)2 is equivalent to 
1.   x2 - 16 
2.   x2 + 16 
3.   x2 - 8x + 16 
4.   x2 + 8x + 16 
-------------- 
16.   
Express as a trinomial:  (2x - 3)(x + 7) 
1.   2x2 + 11x - 21 
2.   2x2 - 11x - 21 
3.   2x2 - 11x + 21 
4.   2x2 + 11x + 21 
-------------- 
10.   
Which expression is equal to (x + 3)2? 
1.   x2 + 6  
2.   x2  + 9  
3.   x2 + 6x + 9  
4.   x2 + 3x + 9 
11.   
The product of 2x - 3 and x + 4 can be expressed as 
1.   2x2 + 5x - 12 
2.   3x + 1 
3.   2x2 + x - 12 
4.   2x2 - 12 
-------------- 
 
13.   
Multiply:  (x - 3)(x + 2) 
1. x2 - x - 6 
2. x2 - x + 6 
3. x2 + x - 6 
4. 2x - 1 
-------------- 
15.   
Multiply:  (a +6n)(a- 2n) 
1. a2 – 4an – 12n 
2. a2 + 4an – 12n 
3. a2 – 4an – 12n2 
4. a2 + 4an – 12n2 
 
-------------- 
 
17.   
The expression (a2 + b2)2 is equivalent to 
1. a4 + b4  
2. a4 + a2b2 + b4  
3. a4 + 2a2b2 + b4  
4. a4 + 4a2b2 + b4 
-------------- 
STATION 2: Multiple Choice Questions 
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STATION 3: Applications of Binomial Multiplication  
Ex A. The length of a rectangle is (5𝑥 + 3).  The width of the rectangle is (𝑥 − 2).  What 
is the area of the rectangle? 
 
 
 
Ex B.  A square garden has a side with an unknown length.  You need to decrease the 
area of this garden.  If you shorten the length by 5 and shorten the width by 3, what is 
the expression that represents the new garden’s area?  What is the expression that 
represents the original garden’s area?  What is the difference in the areas between the 
original and new gardens? 
 
 
 
 
 
Ex C.  A mall parking lot currently has a length of 30 meters and a width of 20 meters.  
The mall plans to expand both the length and the width of the parking lot by 2x meters.  
What polynomial, in standard form, represents the area of the expanded parking lot? 
 
 
 
 
Ex D.  You are making square party invitations.  You start with 6 inch sides.  You reduce 
the length and width by 𝑥 inches.  Express the area of the invitation as a trinomial.   
 
 
 
Factoring in Algebra through a Flipped Classroom  24 
 
Lesson 3 
Topic/Goal: 
Factoring Trinomials part 1 
Learning Objective: NYS Mathematics Learning Standard: 
Students will be able to … 
• factor trinomials in the form of ax² + bx + c where 
a=1 or by factoring out a GCF first 
A-SSE.A.2 - Interpret the structure of 
expressions 
2. Recognize and use the structure of 
an expression to identify ways to 
rewrite it 
 
Design: 
• This is the second day of the official flipped learning outside of the classroom. Students will watch 
the video notes at home before coming into class. The video covers notes for lesson 3. Lesson 3 is 
the first day of factoring, factoring specifically trinomials in the form of ax² + bx + c where a=1 or 
by factoring out a GCF first. Throughout the video the teacher will make note of any important 
details by annotating along the side. The video will fill in the notes and the students are expected 
to do the same while watching.  
• Before coming into class, the students must make any notes or questions they have in order to 
facilitate a peer to teacher discussion.  
• When the students walk into the classroom there will be directions on the board. The teacher will 
instruct the students to lead the discussion from the night before and cover any concerns. If there 
are no questions students can get right to work on the practice. 
• Once the students are finished they will be directed to do one of two things: will work on the 
practice sheet provided after the video notes or watch the video notes from the night before if 
they did not do so (this will put them behind and they have to learn time management in order to 
stay up to date). The practice activity is an independent worksheet where students will work on 
their own silently. If a student is absent the practice sheets will be provided for them. The teacher 
is to walk around the room checking in on students answering questions or concerns. Students 
must get their work checked by the teacher and receive a checkmark that they have met their 
goal of the day.  At the end of class students will take a mini-quiz on lessons 1 & 2. 
Assessment: 
• Students will take a mini-quiz  as a formative assessment covering lessons 1 & 2 to receive 
feedback on how they are doing and for the teacher to make any adjustments to the future 
lessons if needed. 
Materials: 
• Laptop 
• Notes and practice sheet 
• Graphing calculator (preferred, any calculator will work for this lesson) 
• Writing utensil, highlighter 
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Lesson 3 Video Notes 
                 
      Learning Target  
 I can factor trinomials in ax² + bx + c form  
(a=1).   
 
 I can factor trinomials in ax² + bx + c form (a>1, by factoring a 
GCF first). 
 
 
 
 
Two Number Game 
For each of the following, you must find two numbers that will add to one number 
and multiply to another number.  There are only 2 numbers in the whole world 
that will work, so be careful and really think about it. 
 
1.) Think of two numbers that add to 8 and multiply to 12. 
 
 
2.) Think of two numbers that add to 14 and multiply to 45. 
 
 
3.) Think of two numbers that add to -3 and multiply to -54. 
 
 
 4.) Think of two numbers that add to -13 and multiply to 40.                                                                      
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Factoring ax²+ bx + c   (a=1) 
 
Ex) What is the factored form of:  x² +8x + 15? 
 
STEPS:  
1.) Write down 2 sets of parentheses   (          ) (          ) 
 
2.) What can we multiply to get the first term, x²? 
 
3.) Play the “Two Number Game” 
Find 2 numbers that multiply to 15 and add to 8. 
 
 
4.) Fill in the binomials with the 2 correct numbers. 
 
 
5.) Check by multiplying the two binomials.  You should get the original trinomial. 
 
 
Practice:  
1.) Factor the following trinomial:   r² + 11r + 24 
 
 
 
 
 
 
2.) What is the factored form of:  x² - 11x + 24? 
 
 
 
 
 
 
3.) Factor:  x² + 2x – 15 
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Factoring a Trinomial with two variables 
 
1.) Factor:  x² + 6xy – 55y² 
 
 
 
 
 
 
3.)  Factor:  x² - 3xy – 40y² 
 
 
 
 
 
8.6 Factoring ax² + bx + c   (a>1) 
Factor:  2x² − 8x − 24 
  The main difference is that the 
number in front of the variable is not 
a 1 anymore! 
 
                                                             Remember:  We can factor 
using the GCF when there is 
one number that divides 
evenly into all three numbers 
above. 
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Lesson 3 Practice 
1.) What is the factored form of:  4𝑥2 + 40𝑥 + 84   ? 
 
 
 
2.)  What is the factored form of:  3𝑥2 + 15𝑥 + 18   ? 
 
 
 
3.)  What is the factored form of:  2𝑥2 + 2𝑥 − 60   ?  
 
 
 
4.)  What is the factored form of:  −𝑥2 − 3𝑥 + 18   ? 
 
 
 
 
 
Applying Factoring Trinomials 
 
1.) A rectangle’s area is x² − x − 72.  The width of the rectangle is x + 8.     What is 
the length? 
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2.) The area of a rectangle is given by the trinomial x² − 2x – 35. What are the 
possible dimensions of the rectangle? Use factoring. 
 
 
 
 
 
 
COMMON CORE Problems: 
1. Which trinomial is equivalent to 3(x – 2)² - 2(x – 1)? 
1)  
2)  
3)  
4)  
 
 
2. Which expression is equivalent to ? 
1) 
 
2) 
 
3) 
 
4) 
 
  
 
3.  In the equation , b is an integer.  Find algebraically all 
possible values of b. 
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MINI QUIZ  
 
 
 
 
 
 
 
 
 
 
 
 
 
1. 𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝐺𝐶𝐹 𝑜𝑓 𝑡ℎ𝑒 𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔 𝑝𝑜𝑙𝑦𝑛𝑜𝑚𝑖𝑎𝑙𝑠  
a. 15𝑥2 + 5𝑥𝑦 
 
 
b. 36𝑎𝑏3 − 3𝑧𝑎 
 
 
 
2. 𝑀𝑢𝑙𝑡𝑖𝑝𝑙𝑦 𝑡ℎ𝑒 𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔 𝑝𝑜𝑙𝑦𝑛𝑜𝑚𝑖𝑎𝑙𝑠  
a. (𝑥 + 4)(3𝑥 + 22) 
 
 
b. (3𝑥 − 4)(2𝑥2 + 3𝑥 − 1) 
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Lesson 4 
Topic/Goal: 
Factoring Trinomials part 2 
Learning Objective: NYS Mathematics Learning Standard: 
Students will be able to … 
• Factor trinomials in the form of ax² + bx + c form 
(a>1, trial and error). 
• Factor perfect square binomials 
• Factor perfect square trinomails 
A-SSE.A.2 - Interpret the structure of 
expressions 
2. Recognize and use the structure 
of an expression to identify ways to 
rewrite it 
 
Design: 
• This is the third day of the official flipped learning outside of the classroom. Students will watch 
the video notes at home before coming into class. The video covers notes for lesson 4. Lesson 4 
is the second day of factoring, factoring specifically trinomials in the form of ax² + bx + c where 
a>1, factoring perfect square binomials and trinomials. Throughout the video the teacher will 
make note of any important details by annotating along the side. The video will fill in the notes 
and the students are expected to do the same while watching.  
• Before coming into class, the students must make any notes or questions they have in order to 
facilitate a peer to teacher discussion.  
• When the students walk into the classroom there will be directions on the board. The teacher 
will instruct the students to lead the discussion from the night before and cover any concerns. If 
there are no questions students can get right to work on the practice. 
• Once the students are finished they will be directed to do one of two things: will work on the 
practice sheet provided after the video notes or watch the video notes from the night before if 
they did not do so (this will put them behind and they have to learn time management in order 
to stay up to date). The practice activity is a scavenger hunt for the students to solve. If a 
student is absent the practice sheets will be provided for them (since this is a scavenger hunt 
the student would just complete the work as is in order to show completed work). The teacher 
is to walk around the room checking in on students answering questions or concerns. Students 
must turn in their worksheet to receive credit.    
Assessment: 
• Students will turn in their scavenger hunt worksheet in order to receive feedback.  
Materials: 
• Laptop 
• Notes and practice sheet 
• Graphing calculator (preferred, any calculator will work for this lesson) 
• Writing utensil, highlighter 
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Lesson 4 Video Notes 
              
                 
      Learning Target  
  
 I can factor trinomials in ax² + bx + c form (a>1, trial and 
error). 
 I can factor perfect square binomials.  
 I can factor perfect square trinomials. 
 
 
 
 
 
Continued Factoring ax² + bx + c   (a>1)  BUT THERE ISN’T A GCF 
Factor:  2𝑥2 + 3𝑥 − 5 
  The main difference is that the 
number in front of the variable is not 
a 1 anymore and THERE IS NO GCF! 
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Trial & Error 
1.) What is the factored form of:  3𝑥2 − 20𝑥 − 7   ? 
 
 
 
 
 
2.)  What is the factored form of:  5𝑥2 + 26𝑥 + 5   ? 
 
 
 
 
 
3.)  What is the factored form of:  2𝑥2 + 𝑥 − 6   ?  
 
 
 
 
 
4.)  What is the factored form of:  3𝑥2 + 10𝑥 + 8   ? 
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Factoring Perfect Square Binomials (Difference of two Perfect Squares) 
 
 
Ex)  𝑥2 − 9 in factored form is:  (𝑥 + 3)(𝑥 − 3) 
 
Examples:  
1.  𝑥2 − 64    2.  𝑦2 − 25     3.  𝑥2 − 81 
 
 
 
 
 
Factoring Perfect Square Trinomials  
 
 
 
 
 
 
Ex)   4𝑥2 + 12𝑥 + 9   vs.    4𝑥2 − 12𝑥 + 9 
 
 
Examples:  
1.  16𝑥2 + 24𝑥 + 9     2.  9𝑥2 + 12𝑥 + 4 
 
 
Rule : a2 – b2 = (a + b) (a – b ) 
 
 
Rule : a2 + 2ab + b2 = (a + b) (a + b ) 
 
 Rule : a2 – 2ab + b2 = (a - b) (a – b ) 
 
 
Just square root first 
term and second 
term! 
Then, fill in () with 
opposite signs.   
 
Just square root first 
term and third term! 
Then, fill in () with 
sign of the middle 
term.   
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Lesson 4 Practice 
SCAVENGER HUNT 
Factor the following polynomials to find the hidden passage 
 
1. 64 − 𝑥2    2.  9𝑎2 − 100    3.  𝑎2𝑏2 − 9 
 
 
 
 
4. 𝑥4 − 9     5.  𝑥2 − 36𝑦2    6.  𝑥2 + 4 
 
 
 
 
 
 
7.  𝑥2 + 16𝑥 + 64      8.  25𝑥2 − 40𝑥 + 16 
 
 
 
 
9. 36𝑥2 − 60𝑥 + 25      10.  49𝑥2 − 28𝑥 + 4 
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Lesson 5 
Topic/Goal: 
Factoring higher degree polynomials  
Learning Objective: NYS Mathematics Learning Standard: 
Students will be able to … 
• Factor higher degree polynomials 
• Factoring polynomials using multiple methods of 
factoring together 
A-SSE.A.2 – Interpret the structure of 
expressions 
2. Recognize and use the structure 
of an expression to identify ways to 
rewrite it 
 
Design: 
• This is the fourth day of the official flipped learning outside of the classroom. Students will 
watch the video notes at home before coming into class. The video covers notes for lesson 5. 
Lesson 5 covers factoring polynomials of higher degree using the grouping method. Students 
will also have problems that will cover multiple factoring methods in one problem to put all of 
what they have learned together Throughout the video the teacher will make note of any 
important details by annotating along the side. The video will fill in the notes and the students 
are expected to do the same while watching.  
• Before coming into class, the students must make any notes or questions they have in order to 
facilitate a peer to teacher discussion.  
• When the students walk into the classroom there will be directions on the board. The teacher 
will instruct the students to lead the discussion from the night before and cover any concerns. If 
there are no questions students can get right to work on the practice. 
• Once the students are finished they will be directed to do one of two things: will work on the 
practice sheet provided after the video notes or watch the video notes from the night before if 
they did not do so (this will put them behind and they have to learn time management in order 
to stay up to date). The practice activity is a review sheet from the lesson before which also 
covers lessons 1-4. The students who are working on the practice will all work together as a 
group to complete the activity. One random student will be selected to turn in their work and 
everyone will receive that grade. Students will learn to work together and collaborate to 
complete this assignment. The teacher is to walk around the room checking in on students. The 
students have the opportunity to ask only 3 questions.  
Assessment: 
• The class will turn in their practice sheet for grading based on accuracy. 
Materials: 
• Laptop 
• Notes and practice sheet 
• Graphing calculator (preferred, any calculator will work for this lesson) 
• Writing utensil, highlighter 
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Lesson 5 Video Notes 
 
 
 
 
 I can factor higher degree polynomials by grouping. 
 
 I can use all the different types of factoring (GCF, DOPS, 
Trinomial) to completely factor a polynomial. 
 
 
 
 
 
Factoring by Grouping – use this factoring method when there are 4 or more terms 
with NO GREATEST COMMON FACTOR for ALL 4 terms.  (But... you can find a GCF 
for a few of terms).  
Ex 1)  Factor:   3𝑥3 − 12𝑥2 + 2𝑥 − 8 
  
 
 
 
 
 
 
There are 4 terms in the 
polynomial.  However, there 
is not a GCF for all 4 terms! 
Do you see a two terms that 
can be grouped together 
because they have a GCF??? 
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Step 1:  Separate the polynomial into 2 or more groups according to the GCFs.   
𝟑𝒙𝟑 − 𝟏𝟐𝒙𝟐       + 2𝑥 − 8 
 
 
 
Step 2:  Factor the GCF from each group separately.   
𝟑𝒙𝟑 − 𝟏𝟐𝒙𝟐            + 2𝑥 − 8 
 
3𝑥2(𝑥 − 4)   + 2(𝑥 − 4)   
 
Step 3:  Factor the GCF again (this time, it is a common binomial!) and write the 
leftovers in a binomial together! 
3𝑥2(𝑥 − 4)   + 2(𝑥 − 4)   
              (𝑥 − 4)(3𝑥2 + 2)  
 
Step 4:  Check by multiplying (double distribute). 
 
Examples:  
 
1.  2𝑚3 + 8𝑚2 + 9𝑚 + 36    2.  21𝑥3 + 6𝑥2 − 28𝑥 − 8 
 
 
 
 
 
3𝑥2 2 
3𝑥2 
 
3𝑥2 
 
2 
 
2 
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Factoring Completely 
 Sometimes, factoring the expression involves more than one step!!  We did this in 
lesson 59 when we factored using GCF, then factored the trinomial by Add, 
Multiply.   
So far, you have learned many factoring methods:  GCF, Trinomials (AM), Trial and 
Error Trinomials, Perfect Square Trinomials, Perfect Square Binomials (DOPS) and 
Factoring by Grouping!   
How do you know what factoring method to choose?  And how do you know when 
to factor completely?  The following page will help you decide!  
 
Steps to choosing the correct factoring method(s): 
1.  No matter what kind of polynomial you have to factor, ALWAYS check for a GCF!  
2.  After checking (and maybe factoring by GCF), decide if you have a binomial, 
trinomial or polynomial!  
3.  If you have a BINOMIAL, then try to factor using the DIFFERENCE OF PERFECT 
SQUARES.  The terms of the binomial must be perfect squares (even exponents 
and square root is a whole number).   
4.  If you have a TRINOMIAL, then check what kind of TRINOMIAL it is!   
❖ a = 1, then factor using Add, Multiply.  
 
❖ a > 1, then decide if you have a Perfect Square Trinomial or Trial and Error 
Trinomial.   
➢ Perfect Square Trinomial - the first and last terms of the trinomial must be 
perfect squares (even exponents and square root is a whole number).   
➢ Trial and Error Trinomial – use guess and check with Add, Multiply to figure 
out how to factor. 
 
5.  If you have a POLYNOMIAL, then try factor by grouping! 
6.  Finally, check if there is anything that you can factor more! 
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Factor Completely     
Ex 1)  2𝑥2 − 50 
 
 
 
Ex 2)  3𝑥2 − 6x − 72 
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Lesson 5  
Practice 
 
1)  2ℎ3 + 3ℎ2 + 4ℎ + 6       2)  2𝑥3 − 16𝑥2 − 5𝑥 + 40 
 
 
 
 3)  8𝑥2 + 28𝑥 + 12                                                      4)  8𝑦2 + 72𝑦 + 162 
 
 
 
 
5)  4𝑥4 − 8𝑥3 + 12𝑥2 − 24𝑥           6)  𝑥4 − 81 
 
 
 
 
7)  𝑥4 − 𝑥2 − 12       8) 6ℎ4 + 9ℎ3 + 12ℎ2 + 18ℎ 
 
 
 
 
9)  𝑥4 + 4𝑥2 − 5     10)  5𝑥2 − 45𝑦2 
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11.  If the area of a rectangle is expressed as , then the product of the length 
and the width of the rectangle could be expressed as 
1) 
 
2) 
 
3) 
 
4) 
 
 
12.  When factored completely, the expression  is equivalent to 
1) 
 
2) 
 
3) 
 
4) 
 
 
13.  Factor the expression  completely. 
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Quizizz https://quizizz.com/admin/quiz/5e8260e9fb03dd001ba98d3f/factoring-review
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Lesson 6 
Topic/Goal: 
Assessing lesson 2-5 
Learning Objective: NYS Mathematics Learning Standard: 
Students will be able to … 
• Use the skills they have gained about factoring to 
answer questions to be assessed.  
A-SSE.A.2 - Interpret the structure of 
expressions 
2. Recognize and use the structure of 
an expression to identify ways to 
rewrite it 
 
Design: 
• Students will come into class ready to take a quiz on lessons 2-5. They will be given 5 -10 minutes 
to ask the teacher any review questions or to look over their notes. 
Assessment: 
• Students will take a summative assessment for the teacher to see how they performed. 
Materials: 
• Quiz Sheet 
• Graphing calculator  
• Writing utensil, highlighter 
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NAME:__________________________________________________ALGEBRA COMMON CORE   
Part I:  Multiple Choice:  Using the spaces provided show all work.  Then place the numeral of the 
choice on the answer line.  Be sure to show all work.  [20 points] 
 
_____1.  Simplify the product:  4𝑥(2𝑥2 − 3𝑥 + 2) 
 
(1)  8𝑥3 − 12𝑥2 + 8𝑥 
(2) 6𝑥2 − 12𝑥 + 8𝑥 
(3) 8𝑥2 − 12𝑥 + 8 
(4) 6𝑥3 − 12𝑥2 + 8 
 
 
_____2.  Factor:  15𝑦4 + 20𝑦2 − 5𝑦 
 
(1) 5(3𝑦4 + 4𝑦2 − 𝑦) 
(2) 5𝑦(3𝑦3 + 4𝑦 − 1) 
(3) 5𝑦(3𝑦4 + 4𝑦2 − 5𝑦) 
(4) 5𝑦 
 
 
_____3.  Simplify:  (3𝑥4 + 𝑥3) − (−2𝑥4 + 4𝑥3 − 3) 
 
(1)  𝑥4 + 5𝑥3 − 3 
(2) 5𝑥4 − 3𝑥3 + 3 
(3) 6𝑥4 − 4𝑥3 − 3 
(4) −6𝑥8 − 4𝑥6 − 3 
 
 
 
_____4.  Simplify:  4𝑛(2𝑛 − 1) + 𝑛(3𝑛 + 5) 
 
(1)  10𝑛2 + 𝑛 
(2) 12𝑛2 
(3) 11𝑛2 + 𝑛 
(4) 12𝑛 
 
 
 
_____5.  Find the product:  (𝑥 − 8)2   
 
(1)  𝑥2 − 16𝑥 − 64 
(2) 𝑥2 − 16𝑥 + 64 
(3) 𝑥2 − 64 
(4) 𝑥2 + 16𝑥 − 64 
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_____6.  Multiply:  (𝑥 + 3)(2𝑥2 − 4𝑥 + 1)  
 
(1) 2𝑥2 − 3𝑥 + 4 
(2) 2𝑥3 + 2𝑥2 − 11𝑥 + 3 
(3) 3𝑥3 + 𝑥2 + 4 
(4) 2𝑥3 − 10𝑥2 + 13𝑥 + 3 
 
 
 
_____7.  Factor the trinomial:  𝑦2 − 9𝑦 + 14 
 
(1) (𝑦 + 7)(𝑦 − 2) 
(2) (𝑦 − 7)(𝑦 − 2) 
(3) (𝑦 − 14)(𝑦 + 1) 
(4) (𝑦 − 7)(𝑦 + 2) 
 
 
 
_____8.  Factor the trinomial:  3𝑛2 + 14𝑛 − 5 
 
(1)  (3𝑛 − 5)(𝑛 + 1) 
(2) (3𝑛 + 5)(𝑛 − 1) 
(3) (3𝑛 + 1)(𝑛 − 5) 
(4) (3𝑛 − 1)(𝑛 + 5) 
 
 
 
_____9.  Factor by grouping:  12𝑚3 − 3𝑚2 + 20𝑚 − 5 
 
(1)  (3𝑚2 − 5)(4𝑚 + 1) 
(2) (3𝑚2 + 5)(4𝑚 − 1) 
(3) (4𝑚 − 1)(4𝑚 − 1) 
(4) 3𝑚2(4𝑚 − 1)5(4𝑚 − 1) 
 
 
 
_____10.  Factor:  100𝑥2 − 𝑦2 
 
(1) (10𝑥 − 𝑦)(10𝑥 + 𝑦) 
(2) (10𝑥 − 𝑦)(10𝑥 − 𝑦) 
(3) (10𝑥2 − 𝑦)(10𝑥2 + 𝑦) 
(4) (10𝑥2 + 𝑦)(10𝑥2 + 𝑦) 
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Part II:  Short Answer:  Show all work in the spaces provided.  Work carefully and methodically.   
                                          Box all final answers.  [2, 4, 4 points] 
 
11.  Factor completely:     2𝑥2 − 10𝑥 + 12 
 
 
 
 
  
12.  The area of a rectangular garden below is represented by the 
expression   𝑏2 + 14𝑏 + 48 .  
 
 
 
 
a. If the width is represented by the expression 𝑏 + 6, what expression would represent the 
length? 
 
 
 
 
b. If 𝑏 = 5, what is the area of the rectangular garden? 
 
 
 
 
 
 
 
 
13.  You are designing a rectangular skateboard park on a lot that is on the corner of a city block.  
The park will have a walkway along two sides.  The dimensions of the park and the walkway are 
shown on the diagram provided. 
 
 
 
 
 
 
 
 
45 ft 
30 ft 
x ft 
x ft 
Walkway 
Skateboard Park 
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a. Write an expression that represents the total length of the design. 
__________________________ 
 
b. Write an expression that represents the total width of the design. 
__________________________ 
 
 
c. Use your expressions for length and width to find the polynomial that represents the area 
of your design. 
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Review of Curriculum 
 
The teacher that reviewed this curriculum is a tenured mathematics teacher who 
uses technology in the mathematics classroom regularly. The teacher suggested the 
implementation of more technology during class to better assess student learning and the 
outcomes. Also, the technology will allow the teacher to see common misconceptions that 
are occurring. Once these are assessed the teacher and students can come together as a 
class and use the results to promote mathematical discourse.  As these are technology-
based lessons, the suggestions given can really enhance the overall experience for the 
students and teacher.  
The first suggestion referred to day 2 of the in-classroom stations activity. When the 
students are working on the stations, have them (as a group or individually depending on 
their group style) input their answers into a google form  so at the end of the lesson the 
teacher can quickly see any misconceptions from the activity rather than wait until the 
following lesson. This was the students and teacher can discuss this at the end of class 
before moving onto the next lesson video. 
Next on day 5, instead of using a practice worksheet for the students to work on in 
class, they can try a new tool on a website called Delta Math. The teacher can build problem 
sets for the students based on the state standards and it provides the students immediate 
feedback to assist them until they answer the questions correctly. Some websites like this 
can also show how many times a student attempts a question. Sometimes students attempt 
a question multiple times and simply answer it correctly based on chance. Overall, the 
teacher complimented the setup and variety of activities for the students to participate in. 
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As someone who has used the flipped classroom style before, the review was meaningful 
and beneficial.  
Conclusion 
 This factoring curriculum was created to provide an exemplar of how to integrate 
the flipped classroom into Algebra 1.  The lessons were designed to integrate the 
accompanying videos into homework assignments before instruction on the topic occurred 
in class the following day. These videos can be found in the curriculum outline, where each 
lesson is laid out to plan over time. Not only can this material be used if teachers or 
students are absent, it is another way to learn rather than the lecture styled teaching 
teachers have used year after year. So whichever the situation may be, being familiar with 
this style of learning is useful in the long run.   
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Appendices 
 
 
 
For the following examples find the following factors for each pair of INTEGERS, then 
determine the great common factor for each pair. 
 
 
 
 
 
 
 
 
 
 
For the following examples find the following factors for each pair of VARIABLES, then 
determine the great common factor for each pair. 
 
 
 
 
 
 
 
 
Now try to put them together! 
 
 GREATEST COMMON FACTOR 
GREATEST COMMON FACTOR 
24 
36 
42 
56 
 
𝑥4 
𝑥6 
𝑦8 
𝑦2 
12𝑥 
15𝑥2 
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1.) 39, 6 2.) 24, 28 
3.) 40, 10 4.) 39𝑣, 30𝑢𝑣 
5.) 35𝑛2𝑚, 21𝑚2𝑛  6.) 30𝑦3, 20𝑦2 
7.) 54, 45 8.) 25, 55 
9.) 68, 34 10.) 54, 27 
11.) 55, 75 12.) 66𝑦𝑥, 30𝑥2𝑦 
13.) 60𝑦, 56𝑥2 14.) 80𝑥3, 30𝑦𝑥2 
15.) 18𝑦2, 54𝑦2 16.) 80𝑥3, 20𝑦𝑥2 
GREATEST COMMON FACTOR 
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Lesson 2 
Multiplying Binomials and Multiplying Special Cases 
Learning Targets:   
I can multiply two binomials. 
I can multiply a binomial by a trinomial. 
I can find the square of a binomial. 
I can find the product of a sum and difference of binomials. 
Multiplying Binomials  
Binomial – a polynomial with two terms  
 Ex.  3𝑥 + 6 ,  4𝑦2 + 2 ,  𝑎 − 5 
Recall:  Distribute to simplify the following expressions 
 
Ex 1.  2𝑥(3𝑥 + 6) 
 
 
Ex 2.  −5𝑦(4𝑦2 − 2) 
 
 
Ex 3.  𝑥(𝑥 − 3) 
 
 
Ex 4.  𝑦(4 − 2𝑦3) 
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Multiplying Two Binomials  
Use the Distributive Property! 
1.  Multiply the first term by each of the terms of the second binomial.  
2.  Multiply the second term by each of the terms of the second 
binomial.  
3.  Combine like terms and put in standard form.   
  
     (𝑥 + 2)(𝑥 + 5) 
 
 
 
Simplify the following expressions:  
1.  )3)(9( +− xx    2.  )10)(8( −− nn   3. )9)(95( −+ aa
  
 
 
 
 
 
 
4.  )1)(12( +− yy    5.  
2)( ba +    6.  2)7( −x   
     
 
 
 
 
7.  
2)43( +x     8.  
2)3( yx −     9.  
2)8( n−  
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Multiplying a Binomial and a Trinomial 
• Use the Distributive Property!  
 
Ex 1.  (𝑥 + 2)(𝑥2 + 2𝑥 + 5) 
 
 
 
Ex 2.  (2𝑥 + 4)(2𝑥2 − 3𝑥 + 1) 
 
 
 
Ex 3.  (2𝑥 − 7)(3𝑥2 + 𝑥 − 5) 
 
 
 
 
Ex 4.  (4𝑥2 − 3𝑥 − 6)(𝑥2 + 7) 
 
 
Ex 5.  (𝑏2 − 2𝑏 − 6)(4𝑏 + 3) 
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The Product of the Sum and Difference 
** LOOK for a pattern!!!  
Ex A.  (𝑥 − 2)(𝑥 + 2) 
 
 
 
Ex B.  (2 + 𝑦)(2 − 𝑦) 
 
 
 
Ex C.  (𝑎 + 𝑏)(𝑎 − 𝑏) 
 
 
 
 
Ex D.  (3𝑥 − 1)(3𝑥 + 1) 
 
 
 
Ex E.  (2𝑏 − 3)(2𝑏 + 3) 
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STATION 1: Common Core Questions  
 
1.  Fred is given a rectangular piece of paper.  If the length of Fred's piece of paper 
is represented by  and the width is represented by , then the paper has a 
total area represented by 
1) 
 
2) 
 
3) 
 
4) 
 
 
2.  Express the product of  and  in standard form. 
 
 
3.  Four expressions are shown below. 
 I  
 II  
 III  
 IV  
The expression  is equivalent to 
1) I and II, only 
2) II and IV, only 
3) I, II, and IV 
4) II, III, and IV 
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10.   
Which expression is equal to (x + 3)2? 
5.   x2 + 6  
6.   x2  + 9  
7.   x2 + 6x + 9  
8.   x2 + 3x + 9 
-------------- 
 
12.   
Express the product (2x - 1)(3x + 4) as a trinomial: 
5.   5x2 + 9x - 4 
6.   5x - 4 
7.   6x2 - 5x - 4 
8.   6x2 + 5x - 4 
-------------- 
 
14.   
The expression (x - 4)2 is equivalent to 
5.   x2 - 16 
6.   x2 + 16 
7.   x2 - 8x + 16 
8.   x2 + 8x + 16 
-------------- 
 
16.   
Express as a trinomial:  (2x - 3)(x + 7) 
5.   2x2 + 11x - 21 
6.   2x2 - 11x - 21 
7.   2x2 - 11x + 21 
8.   2x2 + 11x + 21 
-------------- 
11.   
The product of 2x - 3 and x + 4 can be expressed as 
5.   2x2 + 5x - 12 
6.   3x + 1 
7.   2x2 + x - 12 
8.   2x2 - 12 
-------------- 
 
13.   
Multiply:  (x - 3)(x + 2) 
5. x2 - x - 6 
6. x2 - x + 6 
7. x2 + x - 6 
8. 2x - 1 
-------------- 
15.   
Multiply:  (a +6n)(a- 2n) 
5. a2 – 4an – 12n 
6. a2 + 4an – 12n 
7. a2 – 4an – 12n2 
8. a2 + 4an – 12n2 
 
-------------- 
 
17.   
The expression (a2 + b2)2 is equivalent to 
5. a4 + b4  
6. a4 + a2b2 + b4  
7. a4 + 2a2b2 + b4  
8. a4 + 4a2b2 + b4 
-------------- 
STATION 2: Multiple Choice Questions 
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STATION 3: Applications of Binomial Multiplication  
Ex A. The length of a rectangle is (5𝑥 + 3).  The width of the rectangle is (𝑥 − 2).  
What is the area of the rectangle? 
 
 
 
Ex B.  A square garden has a side with an unknown length.  You need to decrease 
the area of this garden.  If you shorten the length by 5 and shorten the width by 3, 
what is the expression that represents the new garden’s area?  What is the 
expression that represents the original garden’s area?  What is the difference in 
the areas between the original and new gardens? 
 
 
 
 
Ex C.  A mall parking lot currently has a length of 30 meters and a width of 20 
meters.  The mall plans to expand both the length and the width of the parking lot 
by 2x meters.  What polynomial, in standard form, represents the area of the 
expanded parking lot? 
 
 
 
Ex D.  You are making square party invitations.  You start with 6 inch sides.  You 
reduce the length and width by 𝑥 inches.  Express the area of the invitation as a 
trinomial.   
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Lesson 3 
                 
      Learning Target  
 I can factor trinomials in ax² + bx + c form  
(a=1).   
 
 I can factor trinomials in ax² + bx + c form (a>1, by factoring a 
GCF first). 
  
 
Two Number Game 
For each of the following, you must find two numbers that will add to one number 
and multiply to another number.  There are only 2 numbers in the whole world 
that will work, so be careful and really think about it. 
 
1.) Think of two numbers that add to 8 and multiply to 12. 
 
 
2.) Think of two numbers that add to 14 and multiply to 45. 
 
 
3.) Think of two numbers that add to -3 and multiply to -54. 
 
 
 4.) Think of two numbers that add to -13 and multiply to 40.                                                                      
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8.5 Factoring ax²+ bx + c   (a=1) 
 
Ex) What is the factored form of:  x² +8x + 15? 
 
STEPS:  
1.) Write down 2 sets of parentheses   (          ) (          ) 
 
2.) What can we multiply to get the first term, x²? 
 
3.) Play the “Two Number Game” 
Find 2 numbers that multiply to 15 and add to 8. 
 
 
4.) Fill in the binomials with the 2 correct numbers. 
 
 
5.) Check by multiplying the two binomials.  You should get the original trinomial. 
 
 
Practice:  
1.) Factor the following trinomial:   r² + 11r + 24 
 
 
 
 
 
 
2.) What is the factored form of:  x² - 11x + 24? 
 
 
 
 
 
3.) Factor:  x² + 2x − 15 
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Factoring a Trinomial with two variables 
 
1.) Factor:  x² + 6xy – 55y² 
 
 
 
 
 
 
3.)  Factor:  x² - 3xy – 40y² 
 
 
 
 
 
8.6 Factoring ax² + bx + c   (a>1) 
Factor:  2x² − 8x − 24 
  The main difference is that the 
number in front of the variable is not 
a 1 anymore! 
 
                                                             Remember:  We can factor 
using the GCF when there is 
one number that divides 
evenly into all three numbers 
above. 
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Day 3 Practice  
1.) What is the factored form of:  4𝑥2 + 40𝑥 + 84   ? 
 
 
 
2.)  What is the factored form of:  3𝑥2 + 15𝑥 + 18   ? 
 
 
 
3.)  What is the factored form of:  2𝑥2 + 2𝑥 − 60   ?  
 
 
 
4.)  What is the factored form of:  −𝑥2 − 3𝑥 + 18   ? 
 
 
 
 
 
Applying Factoring Trinomials 
 
1.) A rectangle’s area is x² − x − 72.  The width of the rectangle is x + 8.     What is 
the length? 
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2.) The area of a rectangle is given by the trinomial x² − 2x – 35. What are the 
possible dimensions of the rectangle? Use factoring. 
 
 
 
 
 
 
COMMON CORE Problems: 
1. Which trinomial is equivalent to 3(x – 2)² - 2(x – 1)? 
1)  
2)  
3)  
4)  
 
 
2. Which expression is equivalent to ? 
1) 
 
2) 
 
3) 
 
4) 
 
  
 
3.  In the equation , b is an integer.  Find algebraically all 
possible values of b. 
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MINI QUIZ:  
 
 
 
 
 
 
 
 
 
 
 
 
1. 𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝐺𝐶𝐹 𝑜𝑓 𝑡ℎ𝑒 𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔 𝑝𝑜𝑙𝑦𝑛𝑜𝑚𝑖𝑎𝑙𝑠  
c. 15𝑥2 + 5𝑥𝑦 
 
 
d. 36𝑎𝑏3 − 3𝑧𝑎 
 
 
 
2. 𝑀𝑢𝑙𝑡𝑖𝑝𝑙𝑦 𝑡ℎ𝑒 𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔 𝑝𝑜𝑙𝑦𝑛𝑜𝑚𝑖𝑎𝑙𝑠  
c. (𝑥 + 4)(3𝑥 + 22) 
 
 
d. (3𝑥 − 4)(2𝑥2 + 3𝑥 − 1) 
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Day 4 Video Notes 
 
Lesson 4 
              
                 
      Learning Target  
  
 I can factor trinomials in ax² + bx + c form (a>1, trial and 
error). 
 I can factor perfect square binomials.  
 I can factor perfect square trinomials. 
 
 
 
 
 
Continued Factoring ax² + bx + c   (a>1)  BUT THERE ISN’T A GCF 
Factor:  2𝑥2 + 3𝑥 − 5 
  The main difference is that the 
number in front of the variable is not 
a 1 anymore and THERE IS NO GCF! 
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Trial & Error 
1.) What is the factored form of:  3𝑥2 − 20𝑥 − 7   ? 
 
 
 
 
 
2.)  What is the factored form of:  5𝑥2 + 26𝑥 + 5   ? 
 
 
 
 
 
3.)  What is the factored form of:  2𝑥2 + 𝑥 − 6   ?  
 
 
 
 
 
4.)  What is the factored form of:  3𝑥2 + 10𝑥 + 8   ? 
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Factoring Perfect Square Binomials (Difference of two Perfect Squares) 
 
 
Ex)  𝑥2 − 9 in factored form is:  (𝑥 + 3)(𝑥 − 3) 
 
Examples:  
1.  𝑥2 − 64    2.  𝑦2 − 25     3.  𝑥2 − 81 
 
 
 
 
 
Factoring Perfect Square Trinomials  
 
 
 
 
 
 
Ex)   4𝑥2 + 12𝑥 + 9   vs.    4𝑥2 − 12𝑥 + 9 
 
 
Examples:  
1.  16𝑥2 + 24𝑥 + 9     2.  9𝑥2 + 12𝑥 + 4 
 
 
Rule : a2 – b2 = (a + b) (a – b ) 
 
 
Rule : a2 + 2ab + b2 = (a + b) (a + b ) 
 
 Rule : a2 – 2ab + b2 = (a - b) (a – b ) 
 
 
Just square root first 
term and second 
term! 
Then, fill in () with 
opposite signs.   
 
Just square root first 
term and third term! 
Then, fill in () with 
sign of the middle 
term.   
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Day 4 Practice – you are to set up this scavenger hunt however you see fit, this is just the answer key to 
the work 
SCAVENGER HUNT 
Factor the following polynomials to find the hidden passage 
 
1. 64 − 𝑥2    2.  9𝑎2 − 100    3.  𝑎2𝑏2 − 9 
 
 
 
 
4. 𝑥4 − 9     5.  𝑥2 − 36𝑦2    6.  𝑥2 + 4 
 
 
 
 
 
 
7.  𝑥2 + 16𝑥 + 64      8.  25𝑥2 − 40𝑥 + 16 
 
 
 
 
9. 36𝑥2 − 60𝑥 + 25      10.  49𝑥2 − 28𝑥 + 4 
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Day 5 Video Notes 
 
 
Lesson 5 
 
 I can factor higher degree polynomials by grouping. 
 
 I can use all the different types of factoring (GCF, DOPS, 
Trinomial) to completely factor a polynomial. 
 
 
 
 
 
Factoring by Grouping – use this factoring method when there are 4 or more terms 
with NO GREATEST COMMON FACTOR for ALL 4 terms.  (But... you can find a GCF 
for a few of terms).  
Ex 1)  Factor:   3𝑥3 − 12𝑥2 + 2𝑥 − 8 
  
 
 
 
 
 
 
There are 4 terms in the 
polynomial.  However, there 
is not a GCF for all 4 terms! 
Do you see a two terms that 
can be grouped together 
because they have a GCF??? 
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Step 1:  Separate the polynomial into 2 or more groups according to the GCFs.   
𝟑𝒙𝟑 − 𝟏𝟐𝒙𝟐       + 2𝑥 − 8 
 
 
 
Step 2:  Factor the GCF from each group separately.   
𝟑𝒙𝟑 − 𝟏𝟐𝒙𝟐            + 2𝑥 − 8 
 
3𝑥2(𝑥 − 4)   + 2(𝑥 − 4)   
 
Step 3:  Factor the GCF again (this time, it is a common binomial!) and write the 
leftovers in a binomial together! 
3𝑥2(𝑥 − 4)   + 2(𝑥 − 4)   
              (𝑥 − 4)(3𝑥2 + 2)  
 
Step 4:  Check by multiplying (double distribute). 
 
Examples:  
 
1.  2𝑚3 + 8𝑚2 + 9𝑚 + 36    2.  21𝑥3 + 6𝑥2 − 28𝑥 − 8 
 
 
 
 
 
3𝑥2 2 
3𝑥2 
 
3𝑥2 
 
2 
 
2 
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Factoring Completely 
 Sometimes, factoring the expression involves more than one step!!  We did this in 
lesson 59 when we factored using GCF, then factored the trinomial by Add, 
Multiply.   
So far, you have learned many factoring methods:  GCF, Trinomials (AM), Trial and 
Error Trinomials, Perfect Square Trinomials, Perfect Square Binomials (DOPS) and 
Factoring by Grouping!   
How do you know what factoring method to choose?  And how do you know when 
to factor completely?  The following page will help you decide!  
 
Steps to choosing the correct factoring method(s): 
1.  No matter what kind of polynomial you have to factor, ALWAYS check for a GCF!  
2.  After checking (and maybe factoring by GCF), decide if you have a binomial, 
trinomial or polynomial!  
3.  If you have a BINOMIAL, then try to factor using the DIFFERENCE OF PERFECT 
SQUARES.  The terms of the binomial must be perfect squares (even exponents 
and square root is a whole number).   
4.  If you have a TRINOMIAL, then check what kind of TRINOMIAL it is!   
❖ a = 1, then factor using Add, Multiply.  
 
❖ a > 1, then decide if you have a Perfect Square Trinomial or Trial and Error 
Trinomial.   
➢ Perfect Square Trinomial - the first and last terms of the trinomial must be 
perfect squares (even exponents and square root is a whole number).   
➢ Trial and Error Trinomial – use guess and check with Add, Multiply to figure 
out how to factor. 
 
5.  If you have a POLYNOMIAL, then try factor by grouping! 
6.  Finally, check if there is anything that you can factor more! 
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Factor Completely     
Ex 1)  2𝑥2 − 50 
 
 
 
Ex 2)  3𝑥2 − 6x − 72 
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Day 5 Practice 
 
2)  2ℎ3 + 3ℎ2 + 4ℎ + 6       2)  2𝑥3 − 16𝑥2 − 5𝑥 + 40 
 
 
 
 3)  8𝑥2 + 28𝑥 + 12                                                      4)  8𝑦2 + 72𝑦 + 162 
 
 
 
 
5)  4𝑥4 − 8𝑥3 + 12𝑥2 − 24𝑥           6)  𝑥4 − 81 
 
 
 
 
7)  𝑥4 − 𝑥2 − 12       8) 6ℎ4 + 9ℎ3 + 12ℎ2 + 18ℎ 
 
 
 
 
9)  𝑥4 + 4𝑥2 − 5     10)  5𝑥2 − 45𝑦2 
 
 
 
Factoring in Algebra through a Flipped Classroom  80 
 
11.  If the area of a rectangle is expressed as , then the product of the length 
and the width of the rectangle could be expressed as 
1) 
 
2) 
 
3) 
 
4) 
 
 
12.  When factored completely, the expression  is equivalent to 
1) 
 
2) 
 
3) 
 
4) 
 
 
13.  Factor the expression  completely. 
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NAME:__________________________________________________ALGEBRA COMMON CORE   
Part I:  Multiple Choice:  Using the spaces provided show all work.  Then place the numeral of the 
choice on the answer line.  Be sure to show all work.  [20 points] 
 
_____1.  Simplify the product:  4𝑥(2𝑥2 − 3𝑥 + 2) 
 
(5)  8𝑥3 − 12𝑥2 + 8𝑥 
(6) 6𝑥2 − 12𝑥 + 8𝑥 
(7) 8𝑥2 − 12𝑥 + 8 
(8) 6𝑥3 − 12𝑥2 + 8 
 
 
_____2.  Factor:  15𝑦4 + 20𝑦2 − 5𝑦 
 
(5) 5(3𝑦4 + 4𝑦2 − 𝑦) 
(6) 5𝑦(3𝑦3 + 4𝑦 − 1) 
(7) 5𝑦(3𝑦4 + 4𝑦2 − 5𝑦) 
(8) 5𝑦 
 
 
_____3.  Simplify:  (3𝑥4 + 𝑥3) − (−2𝑥4 + 4𝑥3 − 3) 
 
(5)  𝑥4 + 5𝑥3 − 3 
(6) 5𝑥4 − 3𝑥3 + 3 
(7) 6𝑥4 − 4𝑥3 − 3 
(8) −6𝑥8 − 4𝑥6 − 3 
 
 
 
_____4.  Simplify:  4𝑛(2𝑛 − 1) + 𝑛(3𝑛 + 5) 
 
(5)  10𝑛2 + 𝑛 
(6) 12𝑛2 
(7) 11𝑛2 + 𝑛 
(8) 12𝑛 
 
 
 
_____5.  Find the product:  (𝑥 − 8)2   
 
(5)  𝑥2 − 16𝑥 − 64 
(6) 𝑥2 − 16𝑥 + 64 
(7) 𝑥2 − 64 
(8) 𝑥2 + 16𝑥 − 64 
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_____6.  Multiply:  (𝑥 + 3)(2𝑥2 − 4𝑥 + 1)  
 
(5) 2𝑥2 − 3𝑥 + 4 
(6) 2𝑥3 + 2𝑥2 − 11𝑥 + 3 
(7) 3𝑥3 + 𝑥2 + 4 
(8) 2𝑥3 − 10𝑥2 + 13𝑥 + 3 
 
 
 
_____7.  Factor the trinomial:  𝑦2 − 9𝑦 + 14 
 
(5) (𝑦 + 7)(𝑦 − 2) 
(6) (𝑦 − 7)(𝑦 − 2) 
(7) (𝑦 − 14)(𝑦 + 1) 
(8) (𝑦 − 7)(𝑦 + 2) 
 
 
 
_____8.  Factor the trinomial:  3𝑛2 + 14𝑛 − 5 
 
(5)  (3𝑛 − 5)(𝑛 + 1) 
(6) (3𝑛 + 5)(𝑛 − 1) 
(7) (3𝑛 + 1)(𝑛 − 5) 
(8) (3𝑛 − 1)(𝑛 + 5) 
 
 
 
_____9.  Factor by grouping:  12𝑚3 − 3𝑚2 + 20𝑚 − 5 
 
(5)  (3𝑚2 − 5)(4𝑚 + 1) 
(6) (3𝑚2 + 5)(4𝑚 − 1) 
(7) (4𝑚 − 1)(4𝑚 − 1) 
(8) 3𝑚2(4𝑚 − 1)5(4𝑚 − 1) 
 
 
 
_____10.  Factor:  100𝑥2 − 𝑦2 
 
(5) (10𝑥 − 𝑦)(10𝑥 + 𝑦) 
(6) (10𝑥 − 𝑦)(10𝑥 − 𝑦) 
(7) (10𝑥2 − 𝑦)(10𝑥2 + 𝑦) 
(8) (10𝑥2 + 𝑦)(10𝑥2 + 𝑦) 
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Part II:  Short Answer:  Show all work in the spaces provided.  Work carefully and methodically.   
                                          Box all final answers.  [2, 4, 4 points] 
 
11.  Factor completely:     2𝑥2 − 10𝑥 + 12 
 
 
 
 
  
12.  The area of a rectangular garden below is represented by the 
expression   𝑏2 + 14𝑏 + 48 .  
 
 
 
 
c. If the width is represented by the expression 𝑏 + 6, what expression would represent the 
length? 
 
 
 
 
d. If 𝑏 = 5, what is the area of the rectangular garden? 
 
 
 
 
 
 
 
 
13.  You are designing a rectangular skateboard park on a lot that is on the corner of a city block.  
The park will have a walkway along two sides.  The dimensions of the park and the walkway are 
shown on the diagram provided. 
 
 
 
 
 
 
 
 
45 ft 
30 ft 
x ft 
x ft 
Walkway 
Skateboard Park 
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d. Write an expression that represents the total length of the design. 
__________________________ 
 
e. Write an expression that represents the total width of the design. 
__________________________ 
 
 
f. Use your expressions for length and width to find the polynomial that represents the area 
of your design. 
 
 
  
 
 
 
